The effects of concentration of progesterone in plasma on development and fertility of the first wave dominant follicle were studied in cattle. To identify a source of exogenous progesterone that 17 and ovulated upon removal of the intravaginal device in 1 of 6, 6 of 6 and 0 of 6 in new CIDR-B, used CIDR-B and control groups, respectively (P < 0.01). The preovulatory dominant follicles were 14.2 \m=+-\ 1.6 mm, 20 \m=+-\ 1.3 mm and 10 \m=+-\ 1.3 mm, respectively (P < 0.001) on day 17. There were fewer 5\p=n-\9mm follicles in cows having a persistent dominant follicle (P < 0.01). The interval to onset of oestrus was negatively correlated with size of the dominant follicle on day 17 (P < 0.001). In Expt 2, the fertility of oocytes ovulated from new (PGF2\g=a\ on day 7; T1; n = 91) and persistent dominant follicles (PGF2\g=a\ on day 7 and a used CIDR-B device inserted on day 7 and withdrawn on day 16; T2; n = 91) was tested using Holstein heifers. Size of the dominant follicle and plasma concentrations of progesterone and oestradiol on days 7 (T1) and 16 (T2) were different between treatments: 11.3 \ m=+-\ 0.2 versus 16.2 \ m=+-\ 0.3 mm (P < 0.001); 4.2 \ m=+-\ 0.2 versus 2.9 \ m=+-\ 0.3 ng ml\m=-\1 (P < 0.01) and 3.5 \ m=+-\ 0.3 versus 11.7 \ m=+-\ 1.7 pg ml \m=-\1 (P < 0.01), respectively. Pregnancy rates at first artificial insemination were 64.8% (46 of 71) and 37.1% (26 of 70) for new and persistent dominant follicles, respectively (P < 0.01). Pregnancy rates at second service were 50% and 52.8%, respectively. Low plasma concentrations of progesterone, therefore, resulted in persistency of the dominant follicle and temporarily impaired fertility.
Introduction
Follicular development in cattle occurs in a wave-like manner (Rajakoski, 1960) . In primates, each follicular wave proceeds through the stages of recruitment, selection and dominance (Goodman and Hodgen, 1983) . During the luteal phase of the oestrous cycle in heifers and cows, two or three waves of follicu¬ lar development normally occur (Savio el al, 1988 (Savio el al, , 1990a Knopf et al, 1989; Driancourt et al, 1991) . Each wave concludes with the development of a single dominant follicle, which suppresses the growth of other follicles larger than 4 mm in diameter (Savio et al, 1993) .
Regardless of the final number of follicular waves character¬ istic of each oestrous cycle, there is a consistent follicular turn¬ over at midcycle (days 10 to 14 (Savio et al, 1988 (Savio et al, , 1990a Sirois and Fortune, 1988; Knopf et al, 1989; Driancourt et al, 1991) (Savio et al, 1990c (Savio et al, , 1993 . In the absence of a normal corpus luteum and in an environment with low progestin, resulting in an increased LH pulse frequency, the first dominant follicle continues to grow and suppress growth of other follicles well beyond normal limits (>20 days; Savio et al, 1990c Savio et al, , 1992 .
There is evidence of impaired fertility in cattle following oestrus synchronization treatments that involve endocrine manipulations for extended periods (e.g. 15 days or more; for review see Beai et al, 1988; Odde, 1990) . When such pro¬ cedures were used during periods in which the corpus luteum regressed, progesterone concentration at the end of treatment was probably lower than during a normal luteal phase (Van Cleeff et al, 1992) . It is suggested that under these conditions of low plasma progesterone concentrations, the dominant follicle continued growing and led to the development of a persistent follicle which induced a subfertile oestrus.
Objectives of the present study were to: (1) identify a source of exogenous progesterone that could prevent ovulation and permit the extension of the first follicular wave beyond midcycle; and (2) (Savio et al, 1990c (Savio et al, , 1993 (Macmillan et al, 1988 Chi-square (4 dominant follicles) = 64.5; < 0.001 for treatment by day distribution (2x5 factorial). (Macmillan and Henderson, 1983/84; Tanabe and Hann 1984; Watts and Fuquay, 1985; Thatcher et al, 1989; Savio et al, 1990b; Kästelte et al, 1990) . In T2, the precise synchrony of oestrus in heifers is also in agreement with previous studies (Beai et al, 1988; Odde, 1990 ). In addition, the lower pregnancy rate (37.1%) of the synchronized oestrus in T2 explains why extended progestin treatments ( > 15 days) often result in poor fertility (Beai et al, 1988; Odde, 1990 (Beai et al, 1988; Brink and Kiracofe, 1988; Patterson et al, 1989) 
